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Computer -implemented centralized system for optimally routing and 
tracking articles has global computer server with global database, 
optimizer and database of route optimization factors; and processing 
stations throughout delivery area 

Abstract (Basic) : 

The system includes a global computer server accessible 
through an electronic communications network. The server includes a 
global database containing a record of routing and tracking 
information for each article handled by the system. An optimizer 
calculates and periodically recalculates an optimal route for each 
handled article. A database of route optimization factors is 
accessible by the optimizer . Processing stations are arrayed 
throughout a delivery area for the system. . . 

...The system further includes a local computer server and one or more 
scanning devices at each processing station. 

INDEPENDENT CLAIMS are included for a computer -implemented 
method for delivering an article using a centrally optimized 
tracking and routing system. . . 

. . .Optimally routes an article through network of processing, delivery 
and routing stations. Automatically detects when article has been 
misdirected and re-calculates optimal routing to correct destination 
without requiring article to backtrack' to last correct stop . 
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(57) Abstract: A computer-implemented centralized article routing and tracking system and method for optimally routing an article 
through a network of processing stations. The system and method generate an optimal route based on variable factors such as weather, 
traffic, and available equipment and can re-calculate said route at every stop based on updated information. The system and method 
permits tracking of an article regardless of whether the article has been consolidated with other articles or not. 



9/27/2005, EAST Version: 2.0.1.4 



WO 02/19046 PCT/US00/24225 



18 

What is claimed is: 

1. A computer-implemented centralized system for optimally routing and 

5 tracking articles comprising: 

a global computer server accessible through an electronic communications 
network, said global server comprising: a global database containing a 
record of routing and tracking information for each article handled by 
the system; an optimizer for calculating, and periodically re- 

10 calculating, an optimal route for each article handled by said system 

and for updating said global database with changes to said routing and 
tracking information; a database of route optimization factors 
accessible by said optimizer for use in said calculation and re- 
calculation of said optimal route; a tracker enabling users of said 

15 system to review said tracking and routing information and to modify 

said route optimization factor database, 
a plurality of processing stations arrayed throughout a delivery area for 
said system, 

at each such processing station, a local computer server capable of 
20 periodically receiving from said global computer server identification, 

handling and routing instructions for each article to be processed at 
said processing station and periodically transmitting to said global 
computer server information regarding all handling activities 
performed on articles processed at said processing station, 
25 at each such processing station, one or more scanning devices capable of 

receiving from said local computer server article identification 
information, handling instructions and routing information, and also 
being capable of collecting identification and handling activity 
information for each article received at each said processing station 
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and transmitting said identification and handling activity information 
to said local computer server, and 
transportation means capable of transporting articles between and among 
said processing stations, article origination points and article 
5 destination points. 

2. A computer-implemented method for delivering an article using a centrally 
optimized tracking and routing system, the method comprising the steps 
of: 

at a first processing station, using a first scanner to collect article 
10 identification data and final destination data from said article, 

transmitting from said first scanner to a local computer server at said first 

processing station, said article identification data and final destination 

data along with scanning time and date data, 
transmitting from said first processing station to a global computer server 
15 said article identification, time, date and final destination data, along 

with identification data for said first processing station, 
at said global computer server, incorporating said data transmitted from 

said first processing station into an article record at a global article 

information database, 

20 calculating an optimal route for transporting said article from said first 

processing stations to said final destination and updating said article 
record with identification information for the first stop along said 
optimal route, 

transmitting from said global computer server to said local computer 
25 server said updated package record information, 

transmitting said package record information to said first scanner or a 

second scanner at said processing station, 
scanning said package with said first or second scanner and displaying said 

first stop identification information for said package, 
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transporting said package from said first processing station to said first 
stop, 

if said first stop is not also said final destination, repeating the above steps 
at said next stop until said package is delivered at said final 
5 destination. 
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[57] 



ABSTRACT 



An integrated data collection and transmission system and 
method for collecting and transmitting data related to pack- 
age delivery. The system and method utilize various com- 
ponents that are commonly connected via one or both of an 
infrared communications link and a microradio link. 

43 Claims, 12 Drawing Sheets 
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[57] ABSTRACT 

A method is disclosed for automatically updating the status 
of customers 1 orders and shipments via electronic mail 
without using a human attendant to create and send the 
electronic mail messages. Preferably implemented in 
software, the updating method allows a large set of custom- 
ers to be periodically updated over a computer or commu- 
nications network via electronic mail. The method utilizes a 
database for maintaining order and shipping status and other 
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[57] ABSTRACT 

A novel Web-based package routing, tracking and delivering 
system and method that uses URL/ZIP-CODE encoded bar 
code symbols on parcels and packages. The system com- 
prises one or more Routing, Tracking and Delivery (RTD) 
Internet Server Subsystems connected to the Internet infra- 
structure and updated at any instant of time with package 
tracking information. A Package Log-In/Shipping Sub- 
system is located at each shipping location and connected to 
the RTD Internet Server by way of the Internet infrastruc- 
ture. A Package Routing Subsystem is located at a hub 
station and connected to the RTD Internet Server by way of 
the Internet infrastructure. A Portable Package Delivery 
Subsystem is carried by each package delivery person, and 
connected to the RTD Internet Server by way of the Internet 
infrastructure communication link. At each remote hub 
station within the system, the URL/ZIP-CODE encoded bar 
code symbol is automatically scanned by way of the Internet 
infrastructure; the encoded destination Zip Code is locally 
recovered and used to route the package at the hub station; 
and the locally recovered URL is used to access the RTD 
Internet Server and update the location of the package within, 
the system. The Portable Package Delivery Subsystem is 
used to read the URL/ZIP-CODE encoded bar code symbol 
near the delivery destination in order to access the RTD 
Internet Server and display delivery information and the like 
to facilitate the delivery process. 

10 Claims, 15 Drawing Sheets 
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ABSTRACT 



A parcel trace system for tracing parcels handled by a 
service provider for a plurality of clients. The system 
includes relay (30) adapted to communicate with the clients 
across the Internet and with a server database. The server 
database stores a plurality of parcel objects, each parcel 
object including a parcel identifier attribute and a parce l 
lo cation attribute. Th e server database further includes a 
URL attribute for each client. A client database (80) includes 
a plurality of parcel objects, each object corresponding to a 
parcel being handled for the client and including a parcel 
identifier and a parcel location attribute. A client database 
controller (70) communicates with the relay, and across a 
second network, possibly the Internet with the client. The 
relay is responsive to a change in state of the parcel location 
attribute to relay the change in state of the parcel location 
attribute to the client database controller across the Internet. 
The client database controller responds to receipt of the 
change in state of parcel location to write the change of state 
to the client database. The client database controller is 
further responsive to parcel location requests from the client 
across the second network to return a location and a parcel 
identifier for any parcels requested by the client. 

10 Claims, 2 Drawing Sheets 
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Computer -supported vehicle guidance method. . . 

.involves determining optimum route as function of starting data, 
traffic situation data and stored road network data in form of 
sequences of intermediate destinations for reproducing corresponding 
successive sections of optimum route 



Abstract (Basic) : data containing information about starting location S, 
destination Z, type of navigator and type of road network memory, to 
a control centre computer which determines an optimum route R2 
as a function of starting data, traffic situation data and stored 
network data. The control centre computer determines the minimum 
quantity of actual intermediate destinations Zzl, Zz2 on the 
optimum route R2 which are required for a section-by-section, 
unambiguous reproduction of the route R2, by a vehicle-end navigation 

co mputer .using standard route search procedures, carried out 
independently of the traffic situatrorr^ — ftetween every two successive 
intermediate destinations S, Zzl, Zz2, Z. The data of the actual 
intermediate locations Zzl, Zz2, which implicitly contains the 
information for by-passing possible traffic problems between the 
starting location S and the destination Z, is transmitted to the 




vehicle-end navigation computer . 



...The navigation computer determines the most favourable route by 

reproducing successive sections Wl, W2, ... of the optimum route R2 by 
means of a traffic situation-independent route search method. The 
navigator computer generates the optical and/or audible guidance 
instructions associated with the respective route sections and 
outputs them for the driver of the vehicle. After the sections Wl, W2, 
... of the optimum route R2 have been determined, the navigation 
computer evaluates the navigator status data and detects the possible 
presence of a current, new guidance request on the part of the 
navigator, the control centre or the driver of the vehicle... 

. . . ADVANTAGE - Permits traffic situation-dependent vehicle guidance in 
which more costly route optimization tasks are performed by 
control centre computer so that vehicle-end navigation computer 
only has to carry out traffic situation-independent route finding 
tasks. Dividing up of guidance tasks between control centre and 
vehicle-end navigation computer keeps outlay on data transmission to 
minimum and utilizes navigation computers accommodated at vehicle-end 
efficiently, without burdening navigation computers with traffic 
situation-dependent route - optimization tasks 
...Abstract (Equivalent): which method - traffic situation data used for 
guiding the vehicle are m ade_ay. ^kuL . ablQ^ i n a control centre and used 
to a det ermine" uptMrgS routes , including^the tollowmg steps! — - Lilt*-* 
transmission oi necessary vulilulfc* u -specif ic starting data to the 
control centre, - the determination of an optimum route as a 
function of the starting data, the traffic situation data and stored 
road network data and the determination of intermediate 
destinations locat ed on the optimum route , by means o f a computer 
in the control centre such that each section of the optimum route 
rod a t6oi oetween'every two successive intermediate destinations can 
be reproduced unambiguously by a vehicle-end navigation device by means 
of a traffic situation-independent route search method, - the 
transmis sion o f t~ HQ nfpvriagdi ate destinat ion data from the control 

centre to the y phir.lft-pnH na^g gtion device ^ and - the yuccessive 
deteYmi"nation of the successive sections of the optimum route 
between every two successive intermediate destinations by means of 
the traffic situation-independent route search method with a 
respective intermediate destination as the starting point and a 
subsequent intermediate destination as the end point of the 
respective route section and the generation of associated guidance 
instruction by the vehicle-end navigation device... 
Title Terms: COMPUTER ; 
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Container conveyance display device used in government offices, NGO... 
. . .makes use of communication part which transmits current position of 
selected container and conveyance system to computer terminal 

. . .Abstract (Basic) : The display unit has a first management unit which 
stores the storage situation of the container equipped with an 
equipment and the relief items necessary in the case of urgency. A 
second management part stores the situation of a container 
conveyance part. A map information management part and a conveyance 

routing part are included. The conveyance routing part selects the 
optimum conveyance system for conveying the container to the 
disaster place and the map information management part selects the 
optimum conveyance route . 



...The current position of the selected container and conveyance system 

transmitted to a computer terminal through a communication unit 
Title Terms: CONTAINER ; 
Manual Codes (EPI/S-X) : T01-J05A2 
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CONVEYANCE INSTRUCTING DEVICE FOR EMERGENCY 



09-218999 [JP 9218999 A] 
August 19, 1997 (19970819) 
TAKI YOSHIHIKO 

SYST INTEGUREESHI YON KK [000000] 
Corporation), JP (Japan) 
08-046871 [JP 9646871] 
February 09, 1996 (19960209) 



(A Japanese Company or 



CONTAINER CONVEYANCE INSTRUCTING DEVICE FOR EMERGENCY 

ABSTRACT 

PROBLEM TO BE SOLVED: To speedily convey facilities or relief 
required in case of emergency to the disaster-stricken area. . . 



goods 



...SOLUTION: A container conveyance instructing device for emergency is 
provided with a computer 2 having a container managing means for 

storing the preservation conditions of containers 3 equipped with 
facilities or relief goods required in case of emergency, conveyance 
organization managing means for storing the preservation conditions of 

container conveying means, map information managing means, conveyance 

route instructing means and communication means. When any disaster is 
generated, the conveyance route instructing means selects the required 

containers 3 out of the container managing means based on the 

disaster stricken conditions, selects any conveyance organization optimum 

for conveying the containers 3 to the disaster-stricken area out of the 
conveyance organization managing means and further selects any optimum 

conveyance route out of the map information managing means based on 
the selected containers and the current position of the conveyance 
organization. The contents instructed from the conveyance route 

instructing means are transmitted through the communication means to 

computer terminal equipment provided at the conveyance organization. 
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Optimising mail delivery systems by logistics planning. . . 

...using network interconnecting batch mailer data centre service to 

handle mail efficiently using computer database 

...Abstract (Basic): A network is established interconnecting batch 

mailers , a data centre, and the postal service. Mail data on the 

mail batches is transmitted to the data centre. This enables the 
data centre to generate data to the mailers for merging mail 
batches to achieve additional postage discounts, to schedule and route 

mail carriers external to and within the postal system to increase 
efficiency of handling, and to interact with the postal service for 
logistics planning and drop-off point and timing of mail batches to 
expedite processing. . . 

...The communications link includes computers at the mailer stations 
and at the data centre. Via the communications link, the data 
centre receives from each of the mailer stations the mail 
parameters of each batch of mail that has been or will be generated 
for early delivery to the postal service. The data centre computer 
maintains a data base with up-to-date, current information on all 
published postal service regulations governing qualification of batch 
mailings for rate reductions or discounts. The individual batch 
parameters are also stored in a database at the data centre... 

...USE - Optimising mail delivery of batch mail . (21pp Dwg.No.4A/8) 
Title Terms: OPTIMUM ; 

International Patent Class (Additional) : G06F-015/21 
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. . . Computer Applications) 

ABSTRACT 

PURPOSE: To reduce the time required for optimum transportation route 
selection processing by using a lower hierachical map used to obtain an 
area name on . . . 

... to reduce the number of times of referencing the map used for drawing a 
transportation route . 



...code representing a start point and an area code representing an arrived 

point to a CPU 10 by a key board 13 and stores them to a work memory 
12. The CPU 10 uses the area code representing the start point as a key 

word to retrieve a detailed map of a file storage device 14 to extract 
data corresponding to the area code of the start point. Furthermore, the 
CPU 10 references a detailed map and acquires an area code of a nearby 

major point as to the arrived point and registers the code to major map 
information in addition to the work memory 12, draws a candidate route 
of the optimum transportation route and calculates the distance. 

Then candidate routes are compared in distance and a candidate route 

with a minimum distance is detected (retrieved) and the result is printed 

out by a 
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Conveying path set-up method for distribution system. . . 
. . .by selecting conveying path to be used from several path data stored 
in memory of computer based on specified conveying device having 
previously transported its load to destination 

...Abstract (Basic): The method involves storing conveying path data 9 
containing information pertaining to conveying origin and V> 
destination in a memory (16) of computer (13) beforehand. . . J 

. . .A conveying path to be used is selected from the several path data 
stored in memory based on a specified conveying device (4a-4c) having 
previously transported. . . 

...Provides flexible alteration of conveying device configuration and 

system operation since two or more conveying path is provided. Uses 
same control signal sent to conveying device controller by 
computer for different configurations of conveying device. Prevents 
reduction in conveying efficiency of system in case. . . 

...is one conveying device that cannot be used by reducing time for 

outputting signal to controller of usable conveying device. Conveys 
load in best conveying path corresponding to situation since . 
Facilitates alteration of conveying path data since path data 
stored in memory can be updated if conveying device is added to or 
removed. . . 

...Title Terms: PATH ; 
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Apparatus to track and route shipped goods, has memory device 
attached to goods containers stored in shipping carrier with 
computer access to track and route carrier 

Abstract (Basic) : 

Rigid frame carrier (30) with cover stores goods containers 
(40A-N) . Carrier has attached memory (60) e.g. for carrier 
identification number, final destination information and containers 
have memory (50A-N) for origination information, intermediate and 
final destination information of container. 

... Rigid frame carrier (30) stores goods containers (40A-N) and 

has memory (60) e.g. for carrier identification number, final 
destination information. Containers have memory (50A-N) for 
origination information, intermediate and final destination 
information of container. Regional shipping company routinely ships 
standard carrier (30) and containers (40) on certain routes . 
Information about goods is transmitted to central server which 
requests quote for shipping costs to determine best deal and 
maintains database of status of goods being shipped. At intermediate 
destination , routing information is read and most efficient route 
is determined. . . 



•DEPENDENT CLAIMS included for carrier for shipping items, method 
for shipping goods and computer program. . . 



For tracking and routing shipped or mailed goods 
shipping costs for Internet commerce... 

Can determine where package is by accessing central 
files . . . 

Container and carrier system for transporting good 
Carrier (30 . . . 

Memory attached to carrier (60 
Title Terms: TRACK ; 
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...ABSTRACT: way they operate. Such fleet management technology like 
communications tools and, tracking systems and onboard computers have 
allowed fleet owners to justify the cost of the technology, which also has 
helped. . . 

TEXT: 

...increasingly sophisticated. It is easier than ever to cost justify 
fleet management technology like onboard computers , tracking systems, 
communications tools, and computerized fleet management programs. These 
systems and products — many of which fall into the market category. . . 

...fleets the information they need to serve customers as competitively as 
the for-hire motor carriers . 

the participants in NPTC f s 1995 Private Fleet Benchmarks of Quality 
and Productivity study use computer -assisted routing and scheduling 
programs. Of those 40%. about 809c reported reaping significant 
productivity benefits. . . 

...the market. We have divided the products into three large categories: 
Communications, fleet management, and onboard , computers and asset 
tracking systems. 

Communications 

* Globalstar. The Globalstar communications system uses the latest 
developments in satellite and cellular telephone technologies to give 
users, low-cost, reliable communication to, and from any location in the 
world, according to the company . The system incorporates user terminals, 
fixed service, and a range of services for voice, data... 

...data network for operational control and roaming access. Truck fleets 
can use Globalstar ! s position location service with one- or two-way 
messaging to keep track of vehicles and the shipments... 

...only nationwide system that offers fleets both voice, and data 
communications, combined with satellite vehicle location technology and 
patented dispatch software. The Series 5000 system allows the truck to 
receive calls . . . 

...can send and receive data messages, place voice calls, receive proximity 
and actual v chicle location reports, manage and track loads while en 
route, and calculate state mileage reports. Expanded memory... 

...and change information once it is entered into the system. A "return 
receipt" feature enables dispatchers to note the time their messages are 
received by' the driver. 

Also new to the . . . 

...is en route. This new capability eliminates expensive down time 



previously required for systems upgrades. 

Lastly , a built-in engine performance monitoring system gathers 
data about the engine s operation and. . . 

...of all communications. In addition to real-time data communications, the 
Omnitracs system provides vehicle location , driver feedback, and 
over-the-air engine and electronic monitoring designed to prevent 
breakdowns. Trailer. . . 

...include a dispatch program that provides control over drivers and 
equipment: mapping software that displays location down to the zip code 
or highway junction; management tools that forward information to ...Part 
of a trio of new transportation and logistics planning software packages, 
CAPS Logistics 1 new ROUTEPRO software is designed to automate and 
optimize operational routing and scheduling. The software enables users 
to handle such tasks as service-frequency analyses, fleet sizing, route 
building and real-time dispatching . As a complement to CAPS earlier 
software release — TOOLKIT — this new package is designed for... 

...quick implementation. The software is flexible enough to accommodate 
customization and future business changes. 

* The Trucking System. TMW Systems' Trucking System is a dispatch 
operations and administrative management system for small to midsize 
trucking operations. It handles over 25 key functions such as order entry, 
dispatch, invoicing and driver... 

...reporting, trip pre-planning, load brokerage, the ShopSuite maintenance 
program, and a safety management module. 

Onboard computers and asset backing systems 

* Amtech Systems' wireless systems — automatic equipment 
identification (AEI) and automatic equipment monitoring (AEM) 
systems—capture data to help track assets and monitor operations. By 
tagging equipment and then placing readers at strategic points like gates 
and fuel lanes, users can. . . 

...better maintenance decisions to prevent equipment damage and improve 
preventative maintenance. 

* Fleet Advisor. The onboard computer technology provided in Eaton 
Corp.'s Fleet Advisor serves as a comprehensive data collection, analysis 

...fleets don't need to communicate with drivers on a real-time basis, the 
onboard computer features a built-in slot for a PCMCIA card. Fleet 
managers can also choose to add a printer to the onboard computer , 
allowing drivers to print route instructions or DOT logs. 

In addition, the system has interface capabilities with fleet MIS 
computers for timely collection, exchange, and assimilation of logistics 
information . 

* Fleet Chek and Fleet Find. Taking. . . 

...at productivity, Summary Systems' Fleet Chek route audit program and 
Fleet find real-time vehicle location system identify where vehicles are, 
how they got there , and how long they are staying. The onboard computer 
systems can plug into a cigarette lighter or be permanently mounted inside 
the vehicle . By . . . 

...of vehicle global positions (GPS), Fleet Chek provides a post-trip route 
audit. It records stops , speeds and directional tracks in an onboard 
computer . The system also gathers data on exact arrival times, time spent 
at each stop , and verifies completed assignments. Fleet managers can use 



this information to plan routes more effectively, cut down on excessive 
time spent at stops , and reduce overall route times and distances. 

Using a cellular telephone link, Fleet Find gives a company the 
ability to call the vehicle's onboard computer at any time to learn its 
GPS. This capability provides for real-time monitoring of... 

...system. By attaching a communicator to the trailer, users receive 
information on a trailer's location , whether or not it is moving, and how 
long it has been at a particular location . 

Additional sensors can be attached to the system to alert users to 
potential problems--e. . . 

...unauthorized opening or tampering. 

ORBCOMM plans to increase system availability to near real-time by 
mid -1998 with the launch of additional satellites. 

* XATA Corp.'s onboard computer system is comprehensive, providing 
for on-board fuel management, operation management, driver logs, 
inspections, and safety management. With up to 15 megabytes of onboard 
computer memory, the system includes a data station from which drivers can 
pick up dispatches and off-load trip data at the beginning and end of 
trips. The domicile system is IBM compatible and runs a XATA software 
program that . . . 

...that links together the engine and its subsystems, the driver, and 
vehicle through an onboard computer to a company f s home office and 
remote locations . DataBridge utilizes several methods to facilitate data 
transfer, including a PCMIA card and reader and. . . 

...and fleet managers to share time-sensitive information instantly. In 
addition to the 4 00Plus onboard computer , the truck also carries a 
modem/transceiver and an optional handset. 
The products described above... 

...fleet manually. Whirlpool Corp. took a big step toward the future 
recently by installing a computerized routing, scheduling, and dispatch 
system from the Lightstone Group in Mineola, NY. The system — called... 

...allowed the manufacturer to consolidate the coordination of the field 
service staff from 22 different locations into a single hub operation in 
Knoxville, TN. 

Before installing RIMMS . local dispatchers in multiple locations 
across the country managed the coordination of the service fleet through a 
laborious "pins and map" method. Using RIMMS. however, the dispatchers 
can put their regional market knowledge to work more efficiently by 
applying the software's... 

...average of 10%, with mileage reductions ranging from 6% to 30% on 
individual delivery schedules/ routes . "The efficiency and cost savings 
that we've seen already don't begin to represent what this tool can do... 

...to customers with RIMMS. The software allows for real-time updates, 
enabling Whirlpool to make last -minute changes to routes and schedules, 
thereby better accommodating customer needs. It also incorporates highly... 

...the morning, same-day cancellations, rescheduling or other changes," 
says Mender. "We can generate an optimized route schedule for a 
technician anywhere in the US." 

RELATED ARTICLE: Wal-Mart upgrades its fleet... 

...private fleets such as Wal-Mart's must be able to compete with for-hire 



carriers for professional drivers in the face of driver shortages and 
driver quality-of-lif e issues... 

...allow the retailer's drivers to stay in both voice and data 
communications with their dispatchers . On their end . dispatchers will 
be able to determine when their messages were received by drivers, thereby 
maintaining better contact with and control over the company 1 s mobile 
assets . 
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...ABSTRACT: increasingly sophisticated. It is easier than ever to cost 
justify fleet management technology like onboard computers , tracking 
systems, communications tools and computerized fleet management programs. 
These systems and products allow companies to manage their fleet assets and 

...fleets the information they need to serve customers as competitively as 
the for-hire motor carriers . These technologies generate major benefits 
in both productivity and quality for private fleets. 

...TEXT: increasingly sophisticated. It is easier than ever to cost justify 
fleet management technology like onboard computers , tracking systems, 
communications tools, and computerized fleet management programs. These 
systems and products-many of which fall into the market category. . . 
...fleets the information they need to serve customers as competitively as 
the for-hire motor carriers . 

According to a recent report by Oyster Bay, NY-based Allied Business 
Intelligence, Inc. (ABI . . . 

...the participants in NPTC 1 s 1995 Private Fleet Benchmarks of Quality and 
Productivity study use computer -assisted routing and scheduling programs. 
Of those 40%, about 80% reported reaping significant productivity benefits 

...the market. We have divided the products into three large categories: 
Communications, fleet management, and onboard computers and asset 
tracking systems. 

Communications 

Globalstar. The Globalstar communications system uses the latest 
developments in satellite and cellular telephone technologies to give users 
low-cost, reliable communication to and from any location in the world, 
according to the company . The system incorporates user terminals, fixed 
service, and a range of services for voice, data... 

...data network for operational control and roaming access. Truck fleets 
can use Globalstar' s position location service with one- or twoway 
messaging to keep track of vehicles and the shipments they. . . 

...only nationwide system that offers fleets both voice and data 
communications, combined with satellite vehicle location technology and 
patented dispatch software. The Series 5000 system allows the truck to 
receive calls . . . 

. . .managers can send and receive data messages, place voice calls, receive 
proximity and actual vehicle location reports, manage and track loads 
while en route, and calculate state mileage reports. Expanded memory... 



.and change information once it is entered into the system. A "return 



receipt" feature enables dispatchers to note the time their messages are 
received by the driver. 

Also new to the... 

...is en route. This new capability eliminates expensive down time 
previously required for systems upgrades. 

Lastly , a built-in engine performance monitoring system gathers data 
about the engine's operation and communications. In addition to real-time 
data communications, the Omnitracs system provides vehicle location , 
driver feedback, and over-the-air engine and electronic monitoring designed 
to prevent breakdowns. Trailer... 

...include a dispatch program that provides control over drivers and 
equipment; mapping software that displays location down to the zip code 
or highway junction; management tools that forward information to trip... 

...Part of a trio of new transportation and logistics planning software 
packages, CAPS Logistics 1 new ROUTEPRO software is designed to automate 
and optimize operational routing and scheduling. 

The software enables users to handle such tasks as service-frequency 
analyses, fleet sizing, route building and real-time dispatching . As a 
complement to CAPS' earlier software release-TOOLKIT-this new package is 
designed for . . . 

...quick implementation. The software is flexible enough to accommodate 
customization and future business changes. 

The Trucking System. TMW Systems' Trucking System is a dispatch 
operations and administrative management system for small to midsize 
trucking operations. It handles over 25 key functions such as order entry, 
dispatch, invoicing and driver... 

...include tariffs/automatic rating, fuel tax reporting, trip pre-planning, 
load brokerage, the ShopSuite maintenance 

Onboard computers and asset tracking systems 

Amtech Systems' wireless systems-automatic equipment identification (AEI) 
and automatic equipment monitoring (AEM) systems-capture data to help 
track assets and monitor operations. By tagging equipment and then 
placing readers at strategic points like gates and fuel lanes, users can. . . 

. . .better maintenance decisions to prevent equipment damage and improve 
preventative maintenance. 

Fleet Advisor. The onboard computer technology provided in Eaton Corp.'s 
Fleet Advisor serves as a comprehensive data collection, analysis... 

...fleets don't need to communicate with drivers on a real-time basis, the 
onboard computer features a built-in slot for a PCMCIA card. Fleet 
managers can also choose to add a printer to the onboard computer , 
allowing drivers to print route instructions or DOT logs. 

In addition, the system has interface capabilities with fleet MIS 
computers for timely collection, exchange, and assimilation of logistics 
information . 



Fleet Chek and Fleet Find. Taking. 



...at productivity, Summary Systems 1 Fleet Chek route audit program and 
Fleet Find real-time vehicle location system identify where vehicles are, 
how they got there , and how long they are staying. The onboard computer 
systems can plug into a cigarette lighter or be permanently mounted inside 
the vehicle. By... 

...of vehicle global positions (GPS), Fleet Chek provides a post-trip route 
audit. It records stops , speeds and directional tracks in an onboard 
computer . The system also gathers data on exact arrival times, time spent 
at each stop , and verifies completed assignments. Fleet managers can use 
this information to plan routes more effectively, cut down on excessive 
time spent at stops , and reduce overall route times and distances. 
Using a cellular telephone link, Fleet Find gives a company the ability 
to call the vehicle's onboard computer at any time to learn its GPS. This 
capability provides for real-time monitoring ofBy attaching a communicator 
to the trailer, users receive information on a trailer's location , 
whether or not it is moving, and how long it has been at a particular 
location . 

Additional sensors can be attached to the system to alert users to 
potential problems-e . . . 

...unauthorized opening or tampering. 

ORBCOMM plans. to increase system availability to near real-time by mid 
-1998 with the launch of additional satellites. 

XATA Corp.'s onboard computer system is comprehensive, providing for 
on-board fuel management, operation management, driver logs, inspections, 
and safety management. With up to 1.5 megabytes of onboard computer 
memory, the system includes a data station from which drivers can pick up 
dispatches and off-load trip data at the beginning and end of trips. The 
domicile system is IBM compatible and runs a XATA software program that... 
...that links together the engine and its subsystems, the driver, and 
vehicle through an onboard computer to a company ' s home office and 
remote locations . DataBridge utilizes several methods to facilitate data 
transfer, including a PCMIA card and reader and. . . 

...and fleet managers to share time-sensitive information instantly. In 
addition to the 4000Plus onboard computer , the truck also carries a 
modem/transceiver and an optional handset. 



The products described above. 
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High tech trucking improves fleet performance 
...DESCRIPTORS: Trucking ; 

...ABSTRACT: the East and Midwest as Edy's and on the West coast as 
Dreyer f s - addressed this challenge by being an early adopter of 
automated route accounting systems. Over the last few years the market 
has witnessed a virtual explosion in information technology products and 
systems . . . 

...TEXT: the East and Midwest as Edy ! s, and on the West coast as Dreyer's- 
addressed this challenge by being an early adopter of automated route 
accounting systems. The company started using mobile computing systems in 
1987, including route accounting hardware and software systems from. . . 

...s & Edy's has updated its mobile information systems several 
times-responding to demands of company growth and the need for greater 
memory. For each upgrade, the ice cream maker decided. . . 

...places the order one to three days in advance via phone line to the host 
computer , which supports warehouse distribution. Product in the warehouse 
is picked and confirmed, while updated information... 

...the delivery agent. The delivery agent then delivers the product and 
does some stocking. A third party -the final merchandiser-may then 
enter the picture and concentrate on the product's store presentation. 
Sales . . . 

. . .driver has enough product for the route and is generating enough to be • 
profitable . " 

INTELLIGENT TRUCKING 

Dreyer's & Edy's is just one example of how private fleets are tapping the 
latest technology to run their fleets efficiently and competitively. In 
fact, over the last few years the market has witnessed a virtual 
explosion in information technology products and systems... 

...products and services. Here's a roundup of some of those products, 
listed alphabetically by company name. 

ALK ASSOCIATES 

ALK Associates released its entire new PC*MILER 2000 product line in... 

...PC*MILER 2000 features more than 655,000 North American road miles, 
276, 00.0 accessible locations , 42, 000 1999 five-digit US ZIP codes and 
39,000 highway interchanges. It includes... 

...American Mobile Satellite Corp. offers mobile messaging service that 
delivers instant communication between drivers and dispatchers . There are 



two offerings from which to choose-satellite only and multi-mode. 

* Both mobile messaging services offer: 

* Reliable onboard information regardless of truck location ; 

* Quick transmission of information between drivers and dispatchers ; 

* Position reports using geographic positioning system (GPS) technology; 

* Easy integration with existing transportation information systems and 
computer -aided dispatch systems. 

At the heart of American Mobile's wireless data services is the... 

...two-- way wireless radio data network. Wireless connectivity between 
radio-equipped portable terminals and host computers is available, 
through the ARDIS network, in some 430 markets. 

APPIAN LOGISTICS SOFTWARE INC. 

Appian Logistics Software offers Direct Route vehicle routing software 
used for optimizing routes , load building, scheduling deliveries, and 
analyzing distribution patterns. Direct Route has applications in both 
local . . . 

...efficient routes possible, Appian says. Its powerful routing engine 
designs routes based on the customer location , vehicle capacity, and 
customer time windows. Direct Route provides detailed driving instructions, 
accounts for layovers and break times. It manages backhauls and priority 
shipments, one-wa routes, and factors in system. 

CAPS LOGISTICS 

In May, CAPS Logistics Inc., a Baan Company , announced release of its new 

RoutePro Replenisher product, which optimizes delivery routes for 
inventory replenishment. RoutePro Replenisher handles both planning and 
operational decisions required in a vendor managed inventory situation. It 
creates groups of customers that should be replenished together given the 
location and rate of usage. Vendors can then create the best set of 
routes for a particular day, given fluctuations in demand and current 
inventory status of their customers... 

...to design master routes of customers whose inventory should be managed 
together, to group'delivery stops together for efficient route 
structures, and more. 

COMDATA 

ComData offers a family of software tools... 

...costs while making information management a surprisingly simple process. 
ComData ! s portfolio includes: 

* GeoFUEL 2000 routing and optimization software that helps trucking 
companies decrease costs and maximize profits. Using statistical analysis, 
GeoFUEL 2000 considers factors such as fuel and route costs, geographical 
features, and truc)<^^g|©^Sg^a^S^ 

informatioi^ 



Mail and Fax Services. Using Answer Plus, drivers have their own 



personal e-mail and fax. 



...stay in touch with drivers wherever they go. DRIVER Net kiosks are 
located at truck stops around the country. 

DESCARTES SYSTEMS GROUP 



Descartes markets a number of fleet management solutions. These... 
...companies in food, beverage, transportation, field service, retail, and 
other industries. Applications include: 

* Energy dynamic routing , which optimizes routin g and schedulin g of 
delivery vehicles and field service personnel. 




EATON CORP 



Eaton Corp. offers rugged, easy-to-use computers for applications in 
mobile and severe conditions. Eaton offers two models of on-board 
computers (OBC)-the M 100 and M400. 

The Eaton OBC is a compact and highly integrated computer . It monitors 
sensors and datalinks and processes and analyzes the information. It can 
interface with... 

...deliver goods or services more efficiently, reducing costs and improving 
customer service. The program generates dispatcher summary reports, 
street-level directions, driver manifests, color maps, and more. 

This release of ArcLogistics . . . 

...fleet and communicate with trucks in a simple and reliable way. TMS ' 
routing software plans stop schedules, sequencing, and routing. The 
program also includes a dispatch application that allows users to. . . 

...tracking as well as messaging along different wireless communications 
networks across North America. OptiPlus sequences stops and optimizes 
truck routes . Lastly , GeoCom has produced its own digital map database 
containing digital road maps and has access... 

. . . HighwayMaster 1 s Series 5000 communications system gives users both data 
and voice communications, allowing the dispatcher to communicate with a 
driver without stopping the truck. The 5000 Series alerts dispatchers to- 
behind-schedule trucks. This Rolling ETA option frees managers to focus on 
solving problems before they become service failures. With Rolling ETA, the 
Series 5000' s onboard microprocessor automatically monitors a truck's 
progress along the route you specify. Using the truck's reported speed and 
cost-free GPS satellite location reports, the system continually 
calculates the truck's estimated time of arrival. 



LIGHTSTONE GROUP 



Lightstone . . . 



...send in specific delivery information via the Internet as frequently as 
needed. It then transmits optimized routes and schedules with localized 



maps and driving directions back to the user within an hour. 



...operations, the software firm says. The transactional service can 
enhance routing efficiency, increase number of stops made per day, and 
improve customer satisfaction without large expenditures for software and 
training personnel. 

MCLEOD SOFTWARE 

McLeod Software's LoadMaster Dispatch System allows dispatchers to 
effectively move tractors and freight, without cumbersome paperwork. The 
software shows the most current loads and equipment location at a glance, 
which allows for more efficient planning and routing, the company says. 
Features include: 

* Available loads at a glance; 

* Screen to screen function provides rapid access... 

...street-level routing and mapping without arduous setup and data 
management. Using the system, a company can meet service requirements 
such as customer time windows, truck capacities, backhauls, and DOT 
regulations . . . 

...and read detailed driver instructions. 

TruckStops takes into account a wide range of data about stops and 
vehicles, as, well as all of the associated expenses in order to model fleet 

...of Prophesy's FuelLogic program, a system that minimizes fuel costs and 
reduces out-of- route miles. FuelLogic.com selects the most economical 
stops on the route , while specifying the amount of fuel the driver 
should purchase at each particular stop . 

Prophesy 1 s Dispatch & Accounting software includes modules for dispatch, 
freight billing, accounts receivable, general ledger. . . 

...and Accounts Payable modules for further processing. 

QUALCOMM 

Qualcomm offers a number of communications and tracking solutions that 
can help fleet managers optimize their over-the- road assets and 
personnel. For example, their QTRACS software-the communications link to 
Qualcomm ! s OmniTRACS. . . 

...automates the dispatch function by linking vehicle information 
transmitted through the OmniTRACS system to the company f s host computer 
. OmniTRACS is an interactive information management system that includes 
two-way mobile communications, satellite tracking, and fleet management 
software. 

Qualcomm 1 s QTRACS software displays vehicle locations in text format, 
providing the number of miles to the nearest large city, nearest city. . . 

. . .be grouped according to coverage need. Coverage groups can also be 
temporarily reassigned from one dispatcher to another. A system database 
identifies which dispatcher is responsible for each vehicle and 
automatically reroutes messages to the appropriate person. 



ROADNET TECHNOLOGIES . 



...route reloads, and merchandiser routing. ROADNET 5000 is part of the 
Roadnet Transportation Suite-an end -to- end solution that also includes 
TERRITORY PLANNER for strategic planning, FLEETLOADER for efficient vehicle 
loading, and. . . 

...new orders on-the-fly, anticipate and react to potential service delays, 
dynamically reroute drivers 1 stops and more. 

ROUTESMART TECHNOLOGIES 

RouteSmart, from RouteSmart Technologies, is a route planning software 
package that . . . 

...over streets and service customers on their routes. The software factors 
in geographic distribution of stops against a street network and other 
operational constraints (customer service time restrictions, vehicle 
capacities, one... 

...and account for factors of real-world, vehicle routing logistics. 
(Table Omitted) 

Captioned as: WEB ADDRESS INFO 
SABRE 

Sabre markets a number of information solutions that help manage various 
aspects of a company 1 s transportation and supply chain management 
activities. These include: 

OptiFlow route optimization system is an optimization tool that 
enables shippers to consolidate, route and schedule freight. The system 
delivers effective origin -to- destination routing solutions that reduce 
network costs while meeting service and operational constraints. 

* OptiMatch mode optimization system helps shippers evaluate and process 
real-time load demand data and recommend whether to ship a load by private 
or dedicated fleet, intermodal services or an outside carrier . 

* SureTrack shipment tracking system enables shippers to consolidate 
real-time shipment status information. 

XATA CORP. 

Xata Corp.'s onboard computer /information system integrates onboard 
computing, real-time communications, global positioning, and advanced fleet 
management software... 

...of Transportation regulations. 

* Capture electronic data on fuel consumption and transfer it directly to 
the company ' s fuel tax processor. 

Additionally, every XATA system can receive complete trip data from the 
computer f s Route Dispatcher subsystem. This allows for comparison 
between planned and actual data. 
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...TEXT: readers can read multiple tags even conventional bar codes. And 

RFID tags are now providing " location , location , location . " 

FREQUENCIES AND RFID 

The packaging of mid -range, narrow-band frequency tags (typically 12.5 
kHz or 25 kHz bandwidths) has dramatically changed during the last couple 
of years. For example, flexible RFID labels from Texas Instruments (Dallas, 
TX) come in. . . 

...the seat to remove the VIN label. There's no payoff in that. 

In this way , RFID's biggest bang -for-the- buck will probably come from 
applications that stretch from WIP, through distribution, to the end 
customer . 

One problem: 70, maybe 80, types of RFID tags exist today, says Vic Verma 
...tags and then sends the tag's data over the Internet to a Savi Data 
Server . The server aggregates these data from all the different players 
in the user company *s supply chain. These data are consolidated and then 
sent back to the user company ! s information systems (ERP, MES, or 
whatever) using XML protocol or simply as a display. . . 

...racks from a supplier to the factory, and back again for reuse. The Savi 
Data Server gathers data about racks, including whether individual racks 
are empty or full, the rack ship. . . 

...system from Container & Pallet Services (San Francisco, CA) ; and Savi 1 s 
Universal Reader and Data Server . 

CAR 54 WHERE ARE YOU? 

SCM is also the reason why RFID is evolving into RTLS-real-time location 
systems. RTLS involves a number of fixed RF base stations receiving 
signals from mobile RFID tags. The moment these tags come into the wireless 
environment, such. . . 

...system. Using classic triangulation, RTLS is able to locate and track 
the tags-and the tagged items -within +/- 10 ft. 

PinPoint Corporation (Bedford, MA) sees three initial uses for RTLS in the 



...that vehicle — exactly. As a practical matter, the first pilots are in 
tagging tools and carriers , not the vehicles themselves. As a result, 
though, production wait and queue times are reduced, as well as the effort 
to track these items . 



Data Server Architecture 



Another RTLS application is to tag the actual manufactured item from 
the very beginning. Yes, this is already being done with thermal- jacketed 
RFID tags . . . 

...For about the same cost, says Viteri, an RTLS tag can provide the OEM 
with location data. This can help, say, when vehicles are temporarily 
pulled out of production and put. . . 

...log the vehicles back into the system as they come back into production. 
With their location known, the vehicles can be randomly placed in the 
holding area-even taken off a... 

...line. However, Viteri proposes making RTLS tags a permanent part of 
vehicles. Now imagine a trucker with a shipping manifest of VINs to 
load. A wireless computer with RTLS can map exactly where the cars to be 
picked up are parked. The RTLS tags can even confirm the load against the 
shipping manifest as that truck rolls out of the lot. 

Imagine now the car is sold. . . 

...car. When the customer pulls into the service bay at a local repair 
shop, a computer reads the tag to determine exactly who the customer is, 
what work was done on the vehicle, what preventive maintenance needs to be 
done, and who to bill. 

"The original idea of tagging the parts and tools associated with vehicle 
manufacturing is now evolving to... 

...a tag, and operating environment. 

* Determine additional and future automatic identification needs. 

* Design custom-engineered RFID packaging systems adaptable to 
individual applications and environments, including extreme temperature, 
harsh chemical, and potentially volatile. . . 

. . .best automatic data collection technology for each application in the 
enterprise, leaving the Savi Data Server and Universal Reader to provide 
the back- end data collection infrastructure. Together, these products 
gather data from multiple data collection devices, regardless of... RFID 
readers can be either standalone handheld devices or fixed devices 
controlled by a host computer . 
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...DESCRIPTORS: Computer graphics 

...ABSTRACT: that generates maps from the database of streets and 
intersections, and 4. has a flexible route optimization system, 
generating routes that can also be graphically modified by the 
interactive route editor. GeoRoute has been used. . . 

TEXT: Routing, scheduling and dispatching problems are among the major 
components of the activities related to the transportation of goods (or 
persons) from the point of production (pickup) to the point of delivery ( 
destination ) . The goal is to provide the best service to the customer at 
minimum cost to. . . 

...objectives are often contradictory, namely that better service is more 
costly, the transportation enterprise must optimize its resources to find 
an economical way to distribute its goods or services while maintaining 
the goals and constraints of its marketing... 

...to 20% and even more when enterprises solely provide transportation (for 
example, bus service authorities, postal services , or couriers) . 

A great number of algorithms and methods have been developed for solving 
routing. . . 

...route planning is the design of algorithms, but other activities are 
also implied: finding the location of the clients, computing the distance 
between them, evaluating their service time, managing the fleet... 

. . .data is collected and when the objectives are well defined, an 
appropriate algorithm is run. Finally , the solutions are evaluated and 
quite often modified to take into account constraints that could. . . 

...network is not in vector or bit-mapped form, but rather is based on an 
original street network data structure. 

* It can handle both node-routing and arc-routing problems. 

* It . . . 

...using the interactive map editor, also part of the system. 

* It has a very flexible route optimization system, generating routes 
that can also be graphically modified by the interactive route editor. 

These features are the... 

...network is stored as a series of streets, street segments and 
intersections . Traffic constraints are stored for each segment and 
intersection as are civic addresses and zone information . A relational 



database can also be linked with the network to store information that 
describes the items located on the network. The GeoRoute network 
structure divides the area into small submaps. These... 

. . .Network Structure 

The street network is made up of the following four elements: 

1) nodes locations where a link begins or ends 

2) links connections between two nodes 

3) streets sets of ordered links sharing a common identification 

4) link plottings sequences of intermediate points describing the shape 
of the link. 

As stated earlier, the area covered by a... 

...divided into rectangular regions, each identified by a unique number. 
The nodes and links whose locations are in a given region are labeled 
with the region number. Using a region structure ... it is possible to follow 
a street, link by link, from its beginning to its end , and know which 
connections are possible, in the network. 

For location -finding and routing purposes the following information is 
attached to links: 

* the allowed directions of . . . 

...links and easily maintained by the editor. 

The data to construct a GeoRoute database can originate from a variety of 
sources. Programs have been written to extract and process information from 

...or the mouse for graphical positioning. Quite often both modes are 
possible: for example, the location of a client can either be given by 
its street address , an intersection or by pointing with the mouse. Even 
if the user works with a... 

...system (GIS) and operations research community. It can be related to the 
controversy encountered in computer science for the programming language 
editors (14) where there are advantages in using either the... 

...a text editor such as Emacs (15), which was primarily directed toward 
dealing with textual entities , there are modes and commands that 
manipulate higher-level entities . This choice between the visual and 
structural can also be transposed in our context, but... 

...confronted with this trade-off and we designed the system accordingly. 
Since our group was originally an operations research group, we knew the 
appropriate structures needed for the algorithms and we... 

...enables us to build a whole range of applications on this network, such 
as shortest path calculations, arc-and node- routing optimizations , 
and address locations . 

We want to give a graphic editing capability for this structure, however, 
this implies that... 



...a structural network representation, and the next sections describe some 
of the currently available applications. 

Route Optimization Module 

There are two classes of routing problems addressed by GeoRoute: node 
routing and arc routing. For each, GeoRoute offers a set of general are 
postal box servicing, school bus stop pick-ups, courier services, or 
delivery of goods to multiple locations . For each stop , the user can 
define the demand size, the service time, service time windows (earliest 
and latest time that the stop may be served) and whether a U-turn is 
permitted at that stop . 

GeoRoute has defined a very general framework in which almost any 
conceivable algorithm can be... 

...approach was inspired by the Alto (11) system which is still more 
general because the end user can even design his or her own algorithms. 

In GeoRoute, route generation is divided into four major steps: 

1) form initial groups or clusters of stops 

2) determine an initial sequence of stops within each cluster 

3) exchange stops within . each cluster 

4) exchange stops between clusters 

Steps 3 and 4 can be repeated to improve the final solution. For each 
step, GeoRoute allows the selection of one or more of several optimization 

...be formed sequentially or by using the Fisher- Jaikumar approach (4). The 
initial sequence of stops can be determined using either nearest 
insertion (start with the furthest stop from the depot and then insert 
the stop that is the closest from any existing stop in the route) or a 
Clarke and Wright algorithm (2) . Stops can be exchanged using either 
1-OPT, 2-OPT, 3-OPT (9) or OR-OPT . . . 

...application at hand. 

Solving a node-routing problem implies computing the shortest path between 
each stop which can be precomputed and stored in a distance matrix. At 
first sight, this problem. . . 

...in some cases (relay box delivery for example) there can be a large 
number of stops within a small territory, so the characteristics of the 
network become important (12) . In addition, security constraints can 
require that the stop be serviced only on the right-hand side of the 
vehicle and U-turns are generally prohibited. Moreover, the movement of 
vehicles is limited after servicing a stop located at a street corner 
(see Figure 4) (Figure 4 omitted), and this implies that distance from 
stop x to stop y may depend on which stop z or z 1 has been serviced 
before stop x as shown in Figure 5 (Figure 5 omitted) . 

When solving a problem, most of the time is spent calculating the distance 
matrix and improving the original solution. The time required for 
calculating the distance matrix depends on the distance between the... 



. . .Moreover, in most circumstances, it is sufficient to consider only the 
nearest neighbors. Improving the original solution is accomplished using 
stop exchanges. For routes totaling 100 stops in downtown Boston, the 
OR-opt algorithm takes about two hours while a 3-OPT. . . 

...delivery for example, the cost function is in relation to the number and 
type of addresses to be serviced on the segment. This information can be 
estimated or calculated from data. . .unselected arc. This strategy is used 
until all arcs have been inserted into routes. The originality of this 
general heuristic is its flexibility because it is parameterized using 
object selection functions... 

...map are chosen. For example: single or double-line streets, street 
width, street names, civic addresses , zip codes, one-way information, 
turn restrictions at intersections, or speed restrictions. 

Results computed by our route optimization module (described in the 
previous section) can also be included on the maps. An example is vehicle 
routes that include the identification of the clients or the locations to 
be visited. All or only a subset of the routes defined in the region... 

...to the street network. These are application-dependent and can include 
such items as bus stops , fire hydrants, postal boxes , or road work in 
progress. These items are normally stored in a database linked to the 
GeoRoute system. 

The GeoRoute map production facility differs from typical cartography 
systems . . . 

...are appropriately placed and postal codes are added. The lines with the 
arrows represent letter carrier routes computed by the route 
optimization module. All of this information is automatically computed' 
from the link representation of the street... 

...lakes, parks, etc. 

* reshape the curves of the streets 

* add new symbols (train stations, bus stops , airports) 

* add routing information (e.g., toll bridges, weight limit on bridges) 
Interactive Route Editor 

The evaluation of routes computed by the module described in the section on 

route optimization is most easily done by drawing the routes on the 
map using the map generation module described in the previous section. Even 
with. . . 

. . .be ignored or neglected or special cases will occur. An experienced 
person (a manager or dispatcher ) , however, can easily improve these 
solutions . 

GeoRoute provides an interactive route editor to allow the... 

...made. Commands are available to create or delete routes and to add, 
delete or transfer stops within a route. It is also possible to modify 
the path between two stops . 
Experience with the System and Related Work 

GeoRoute is a spinoff of many years of . . . 



...is spent with the client to analyze the data and the solution. Quite 
often, the original network and the location of the clients must be 
adapted and the speed functions to transform distances into travel time 
must be calibrated before acceptable routes can be produced. Overall, 
computer solution time, even if it takes a few hours that can be done 
off-line. . .MGE Network Analysis for Intergraph, but to our knowledge, it 
has not been done yet. 

Conclusion 

GeoRoute is an integration in a microcomputer system of many years of 
research in the... 

...Northwestern University, 1976. 

11. Potvin, J.-Y., Lapalme, G., and Rousseau, J.-M. ALTO: A computer 
system for the design of vehicle routing algorithms. Comput . Oper. Res. 16, 
5 (1989), 451... 

...Geographical information system, mapping, routing,, transportation 
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...TEXT: inventory control and the supply chain management concept on 
customer service and retail logistics operations. Finally , it explores 
the manner in which retailers are incorporating and planning to implement 
the explosive growth in information technology to meet competitive 
challenges. The article concludes by discussing how the retail logistics 
trends examined here are creating some exciting opportunities and. . . 

...as "a process for providing significant value-added benefits to the 
supply chain in a cost - effective way "[2]. Customer service includes 
such factors as order completeness, cycle time, consistency of performance, 
and. . . 

. . .by the Ohio State University Logistics Research Group sponsored by Ernst 
& Whinney, Inc., supports this conclusion . Increased customer service 
expectations, in turn, increases pressure on the supply chain from vendors 
to. . . 

. . . assumptions 

A survey methodology was used because it was believed that this would be 
the best way to reach a wide cross-section of retailers within the USA. 
Before the survey was. . . 

...a number of industry organisations. Ninety-two usable responses were 
received, representing 14,727 retail locations and 1986 annual sales of 
$35.1 billion. The sample encompasses a broad cross-section... 

...by industry restructuring. This resulted in a high number of returned 
"no longer at this address " questionnaires and the speculation that there 
was a high degree of change in retail organisations ... bias . This is 
generally accomplished by recontacting non-respondents and comparing their 
responses to the original survey responses. Another way to measure 
"quality" of response is to evaluate the internal consistency. . . 

...suggested that the "quality"of the data was robust for purposes of the 
research questions addressed in the survey [4], This approach, however, 
does not directly treat the question of non. . . 

...link, the most important customer service goal is complete order fill. 
Complete order fill allows stores to be replenished on out-of-stock 
items so that they can meet consumer demand on an immediate basis. 

The DC to store. . . 

...small, makes sense given the closer proximity of the DC to store link to 
the end consumer, and the more immediate need for the product. In 
addition, the DC to store... 



...be viewed as more important because there is generally very little 
inventory buffer at the store level. The DC must have the needed goods 
available quickly, accommodating the short planning horizon at the store 
level . 

Summary 

In assessing the importance of the top customer service elements to these 
supply ... supply chain management, which takes a total pipeline perspective 
regarding where inventory should be held. Finally , reduced leadtime from 
vendor to DC is made possible by improved communications in the supply. . . 

...logistics throughout the organisation. It views the logistics system as 
a whole, from purchasing through final delivery of the product to the 
customer. This broad framework is only possible in practice... 

. . .A key growth area in information technology in the future is EDI, 
defined here as computer -to- computer transfer of information. Although 
the retailers responding to the survey are transmitting only 10 per. . . 

...and their vendors in all areas, especially purchase orders, bills of 
lading, invoices, and advance shipping notices. These may all be areas of 
increased responsibility for the logistics function. 

The direct . : . 

...and supporting increased customer service levels. First, EDI can help to 
decrease cycle time, as computer -to- computer order transmittal is 
extremely rapid. In addition, it can improve cycle reliability if 
electronic purchase... 

...immensely increase the accuracy and timeliness of information 
transferred. Information regarding price changes, stock levels, shipping 
dates, and other pertinent order data can be transmitted back from the 
vendor to the ... ( 

...addition, error reduction occurs. Data are handled and coded fewer times 
because they travel from computer to computer , rather than being 
manually coded and recoded. 

Finally , EDI should aid in rapid error checking and correction. Many 
order errors will be discovered immediately because most systems will 
notify the sender if they have an invalid item code or order size. The 
retailer can then catch. . .system can perform more efficiently and 
effectively in getting the right product to the desired location when it 
is needed. 

POS systems exist at many levels in actual practice', from electronic cash 
registers to fully integrated microprocessors . In the case of the latter, 
and many types in between, there may be a direct connection and information 
flow to the main computer system. In addition to providing valuable, 
up-to-the minute information on sales, such a... 

...have POS systems are planning to increase the integration of those 
systems with their central computer . Respondents who currently have a POS 
system indicate that 88 per cent of their POS transactions are integrated 
with their central computer systems today. For those currently using POS 
and planning to use POS, this percentage will... 

...of information, which in turn will contribute to generating the purchase 
orders for the needed items on a more timely and accurate basis. In 
addition, POS information allows retailers to preallocate inbound 



merchandise according to actual store sales data . Thus, when a shipment 
arrives at a DC, it can be immediately sorted and reshipped. . . 

...a POS terminal, it allows a barcode, which is printed by the vendor on 
the package , or attached by the retailer on to the price tag or 
package , to be optically read. The optical scanning can be done with a 
wand or a . . . 

...the DC to track merchandise stock levels and movements, identify inbound 
and outbound shipments, generate receiving and shipping documents, and 
so on. Scanned information will be more accurate and timely than manually 
collected. . . 

...DC level can also provide a shorter and more consistent cycle time by 
speeding up receiving , shipping , and location of goods. A shorter, 
more accurate cycle time is consistent with the logistics and company 
-wide goal of improving customer service and inventory velocity. 

To complete the cycle which is... 

...the retailer. Retail scanning of deliveries can increase the speed and 
accuracy of in-store receiving . Survey results indicate that retail 
scanning is insignificant today, accounting for about 15 per cent... 
efficient is being explored by retailers today. Scanning inbound 
merchandise involves working with vendors and third parties to 
standardise barcodes used [7]. Standardised barcoding will benefit all 
supply chain members by providing. . . 

...scanned, only about 8 per cent of merchandise through DCs will use just 
vendor barcoding. Finally , by 1995, retailers anticipate that 64 per cent 
of merchandise flowing through DCs will be. . . 

...orders can be automatically transmitted to the vendor via EDI. Coupled 
with preallocation of merchandise, computerised information transmission 
increases the timeliness and accuracy of information while reducing cycle 
time due to. . . 

...issue of lack of integration of responsibility between functional areas 
within the firm must be . addressed by top management before the benefits 
of a supply chain management approach can be fully. . . 

...work with- their supply chain partners to integrate their systems. 
Partners to be included are carriers , vendors, distribution centres and 
customers. Integration will allow them to achieve important synergies, and 
realise . . . 

...to preallocate their inventories by store or distribution centre. Thus, 
when the shipment arrives, the receiving location knows exactly how to 
handle/sort the shipment. There is no delay in processing, or... for the 
effects of rapid growth in technology, particularly the explosive growth in 
information technology. Finally , supply chain management must be 
developed and integrated to fully exploit strategies for improved customer 

...service, and the mutual benefits throughout the supply chain that such 
information sharing can provide. 
Conclusion 

Retailing logistics is at a very exciting turning point right now, on the 
brink of. . . 
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...TEXT: to protect production against fluctuations in the supply chain 
caused by uncertainties; and, at the end of the chain, the consumer may 
make do with frozen or tinned food at the... 

. . . costs) ; 

(2) re-routing to indirect routes (i.e. accepting higher transport 
costs) ; 

(3) changing destinations (i.e. substituting inferior destination 
activity) ; 

(4) postponing travel to off-peak times (i.e. increasing 
waiting/inventory times); 

(5... 

...community or industry adjusts its required mobility vectors a little, in 
timing, cost or direction. Ultimately this may lead to re- location 
decisions or to variations in the pace of development of communities. It 
may influence the... now carried out by "keyhole surgery", with the surgeon 
using robot-type equipment. Will the location of the surgeon at the 
location of the patient always be a necessity? 

The most relevant observation may be that the. . . 

...propensity to substitute will differ by transport mode, given the known 
links between trip purpose, origin - destination distance and mode 
choice; 

the reaction to substitution possibilities seems to be generational, i.e... 

...for physical mobility or whether both are potentially part of the same 
"explosion" of mobility, ultimately synergising, leading to overall 
growth in both fields, and adding to rather than taking ameliorating... 
...reduce or increase business travel: here, it could be that while 
physical mobility (air travel) ultimatelyO may cater for a reduced market 
share of the total conference market, the total market... 

. . .physical tokens had to be carried physically until the advent of the 
telegraph in the mid nineteenth century. The subsequent co-development of 
the railroad and the telegraph in the USA. . .mobility offers real 
possibilities for proactive responses by the transport sector, and new 
opportunities to address endemic problems. In principle, the availability 
of acceptable substitutes for physical mobility should lessen the... 

...form of benefit, broadly defined as a service, is received by the 
traveller at the destination . This may be of a subjective nature, as in 



the case of social/leisure trips. 



...when we go on holidays we will be able to hire our baggage at the 
destination . 

A trip/interaction category which traditionally has been given much 
analytical attention is the inf amous . . . in different time zones; much 
commercial activity is now accomplished by telephone and over the computer 

network; and there are many negative organisational implications of the 
close proximity of workers in. . . 

...tasks can be performed as well, if not better, by transferring them to a 
remote location and spending a period of time processing them in relative 
peace . 

The term telecommuting implies... 

...been extensively quoted (e.g. Judkins et al., 1985). In this experiment, 
motivated by the company ' s own desire to reduce non-salary-related fixed 
costs, employees volunteered to set up their own horned-based limited 
companies, while continuing to work for the company on a network contract 
basis. Particular attention has been given to the entrepreneurial successes 
of. . . 

...information processing functions (teleprocessing). This involves the 
replacement of workers who previously were located at company 
headquarters and engaged in the "back office" processing of information or 
customer enquiries by telephone with a new group of workers at a distant 
"satellite" location . 

For the employer, the advantages are mainly labour-related. ...trade-off 
between reduced commuting at the headquarter city and additional commuting 
at the satellite location . The trade-off may take place in different 
cities and countries. In the current trend... 

...a tendency to place facilities not in city centres but in outer-suburban 
and rural locations where there are lesser transport implications. Thus 
the outsourced workers telecommute both in terms of... also by the reality 
that many existing infrastructure systems and networks are coming to the 
end of their technical life cycles and becoming obsolete. Their 
reconstruction will be costly; especially if... 

...adding activity extending "vertically", from the basic extraction and 
processing of raw materials to the final distribution and sale of 
products at retail outlets (Hines, 1993) . Firms along the chain, regardless 

...the goods and the quality of the service with which they are delivered 
to the end customer. In this business environment the traditional 
boundaries between manufactured produce and services have become blurred, 
and many hybrid products (well known examples include computer software, 
instantly developing photographic film, fast food outlets, auto-diagnosis 
health devices) have emerged. 
As. . . 

...through telecommunications, and use home delivery services to bypass 
conventional retail outlets (Business Week, 1993b) . Ultimately shops may 
become less central in commerce, as direct distribution from 
electronically-triggered warehouses grows... 



. . .to organise new types of distribution service focused not as 
traditionally on the producer as origin , with multi-drop destinations , 
but on the consumer as destination , with multi-pickup origins ("Just 
for You", or " J4U" , distribution (Figure 4)). Late changes in orders or in 
destinations will be accommodated via a telecommunications link with the 
freight train or delivery van, and by the use of product finishing 
facilities which will be not at the factory but on board the vehicle 
(e.g. final assembly, sorting, printing, labelling, packaging ) . 
Principles of value-adding distribution have always been applied within the 
transport sector (...on trains), but the full potential of the delivery 
vehicle given the capability of onboard computers and of miniaturised 
manufacturing equipment has yet to be realised. 

The more accurate knowledge of... 

...customer needs in place, time and design specifications, and deliver the 
completed product in a way which meet these needs creatively and 
economically . 

Helping this process will be an increased use of artificial intelligence in 
the logistics function... 

...and co-ordination in the form of "intelligent" vehicles and road 
infrastructure, there will be onboard intelligence in freight 
consignments, in the form of embedded information and scannable codes. 

Alt et al. (1996) observe the evolution of what they term transport... 

...to consumer trends (OECD, 1992). The freight firm will play an increased 
role in the final stages of production, helping to provide flexibility of 
destination choice, delivery timings and product presentation (i.e. value 
adding distribution). All this will be... 

...as hitherto, it would be useful to identify the core purpose and 
characteristics of the goods as seen by the consumer, their required 
delivery characteristics, and their embedded information content 
including accompanying services (which could have passenger transport 
implications) . 

It is said that today every business competes... 

...case their output may be mainly information. In the case of some 
products, for example computer software, the ratio of physical to 
electronic transport may change over time to the point... 

...of catering for their physical freight flows may be less that of 
ensuring the required origin - destination speed as that of coping with 
rapidly-varying origins and destinations (Business Week, 1993a) . 

In responding to these developments the transport firm is faced with a... 

...the advantage of permitting the full picture of the firm's mobility 
requirements to be addressed . However, it could be argued, this role may 
be beyond the scope and competence of... 

...have commercial value and permit the offering of products in the 
marketspace. 

For instance the computerised reservation systems (CRS) which have been 
developed and used by the larger airlines to co... through a widening of the 
appraisal scenario in both time and space. In principle, the computer can 



pre-store arrays of contingencies for a myriad possible events, and 
instantly provide the... 

...with the new transport requirements of the virtual world. 

In freight transport, for instance, the shipper may require real-time 
space booking facilities, automatic monitoring of consignment status, and 
automatic delivery. . . 

...be part of the distribution task: for example, the programming of 
computing devices at their final destinations , the printing of 
newspapers at their delivery points, or the cooking of hot meals for... 

...berths, for example. The construction of these elements in the wrong 
shape, at the wrong locationor at the wrong time has always been 
associated with problems ofearly obsolescence and financial loss between 
routes; 

the provision of onboard value-adding facilities (such as information 
processing support for passengers, product processing/finishing facilities 
for freight ) is likely to enhance the flexibility of every transport 
mode ; 

all transport modes must plan. . . 

...likely to become smaller; routes and schedules will be more fluid; and 
the provision of onboard electronic communications for passengers will be 
paramount; 

in urban freight distribution, the emphasis will swing from single- 
origin -multidrop towards multiorigin-single-drop as electronic shopping 
from retail warehouses becomes prevalent; the vans used for delivery will 
be "intelligent", i.e. provide for controlled refrigeration of perishable 
goods , controlled heating of pre-cooked meals, onboard printing of 
labels, etc.; 

as concern for the conservation of natural resources continues, industry 
will. . . 

...of electric road vehicles will become commercially viable; new road 
infrastructure concepts may emerge to address battery re-charging 
requirements and new speed-flow characteristics. 
In the light of these, and. . . 

...network elements, recognising that nodes (platforms) may require to be 
adjustable in capacity (scaleable) and location (footloose) and that 
traffic will be interchangeable between physical (marketplace) and virtual 

(market space) modalities; 

more. . . 

...has encountered at various times in the past, and that transport has 
always succeeded in addressing and accommodating such changes and will 
continue to do so. In the long run, it... 

...has had positive impacts and negative ones, such as the decline in 
traffic at various stop - over airports, but the advances were great. 

The Cross-Channel Tunnel and Scanlink projects, daring and difficulties in 
management and co-ordination. 



A difficulty in addressing the potential impact of telecommunications on 
transport is that its impact is so invisible, diffuse and difficult to 
quantify. Nobody will deny the impact that computerised reservation 
systems have had on airline market shares, or the impact which the fax has 

...buyer affiliations), and its mix of work (employment) categories 
including product /retail categories. 

As an originator of interactions, each zone would generate a set of 
desired social interactions, desired information-rich... 

...or a desired balances between physical and electronic shopping, and 
between multi-drop and multi- origin distribution in effecting deliveries. 

Interactions between a given {zone i} as originator and the other {zones 
j } as attractors would be distributed according to the available 
infrastructure. . .had over-riding value chain preferences (such as where 
multinational firms pre-specify their supplier locations or where a 
teleprocessing facility has a specific country or firm affiliation) this 
could be . . . 

...and various policy scenarios embracing transport, telecommunications 
and/or various aspects of social organisation. 
9 . Conclusion 

As we contemplate the twenty-first century, there seems little doubt that 
information and communications. . . 

...have occurred through the medium of printed paper, which would have been 
transported from the * location of generation of the data to the location 
of analysis. In the case of a direct substitution, there is a loss of 
traffic. . . 

...The transport market will be part of the mobility picture and difficult 
to predict and address in the absence of the full picture. 

Those in transport also have the option of... 

...Transport on the Environment: A Community Strategy for Sustainable 
Mobility, Green Paper, COM (92) 4 6 final , Commission of the European 
Communities, Brussels. 

13. CEC (1996), The Citizen's Network: Fulfilling the... 

...Efficiency in Europe, Research Programme of DG XIII of the Commission of 
the European Communities, Final Report, Brussels. 

19. ECMT (1993), "Transport growth in question", Proceeding of the 12th 
International Symposium. . . 
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...ABSTRACT: use of the available storage ■ space in the warehouse. 
Warehouse management will assist in the receiving and put-away process 
and, at the same time, will allow for the capture of . . . 

. . .The warehouse management system continues to work right through the 
staging and handling of outbound freight and can analyze potential cost 
savings . In most instances, in attempting to implement some of the cost 
saving disciplines' of a warehouse management system, service to the 
customer also improves. The ultimate goal of the system is to streamline 
the process from order inception to order delivery... 

...TEXT: compete in the age of just-in-time, total quality management, and 
electronic data interchange, mid -and small-size companies must step up to 
the issue of warehouse management. Gaining control... 

...the warehouse, it will affect and interface with most aspects and 
systems within the distribution company . 

A distributor can choose to be proactive about the implementation of a 
warehouse management system. . . 

. . .be accomplished and how it can be achieved. All the technologies the 
equipment, hardware and computer software, are available for 
implementation of a warehouse management system, and they are available 
today. . . 

...flow of goods in and out of the warehouse. 

Warehouse management will assist in the receiving and putaway process and 
at the same time will allow for the capture of data... 

. . .The warehouse management system continues to work right through the 
staging and handling of outbound freight , and can analyze potential cost 
savings . Coupled with an inventory management and planning system, more 
productive methods of purchasing, transferring and. . . 

...system automatically recognizes and releases back-ordered items, service 
to the customer is improved. The ultimate goal of the system is to 
streamline the process from order inception to order delivery. . . 

.. .management" systems is the ability to utilize random slotting. In the 
traditional warehouse layout, specific items are assigned permanent 
locations around the facility. This technique leads to an 
under-utilization of warehouse space, the typical fixed location 
warehouse being 50 percent to 65 percent full. Random slotting provides for 
the assignment of a greater number of small storage locations throughout 
the warehouse, with no items specifically assigned a permanent home. 
This approach not only provides for improved space usage within the 
warehouse . . . 



...row, aisle level and bin racking systems, warehouse management allows 
the designation of additional warehouse locations to support advanced 
warehouse techniques. 

The warehouse management system will also support configuration of areas... 
...customer orders have been received, warehouse management will direct the 
goods to a back order staging area . 

RECEIVING MERCHANDISE 

As shipments from suppliers arrive at the receiving dock, warehouse 
management is used to perform the pre- receiving , putaway and receiving 
process. Pre- receiving is initiated by accessing an advance shipping 
notification, or a purchase order to confirm and match what has physically 
arrived at the dock. The warehouse management system will analyze the 
items received and the locations available and automatically assign 
optimum locations throughout the warehouse. This assignment is 
performed based on a set of user-defined rules and profile information 
stored in the item master and location Master files . Item 
information includes multiple units of measure, dimensions, weight, case 
quantities and special storage requirements (frozen goods ) . Location 
data uses dimensions as well as a number of other sequencing and selection 
criteria . Data . . . 

...on a radio frequency (RF) terminal, to put items away. Putaway is 
sequenced in the optimum travel path through the warehouse and faster 
moving items are automatically directed to better shelf locations . As 
each putaway is completed the receiving information is forwarded to the 
warehouse management system, and the goods are immediately available for... 

...of available information, the system can direct the putaway of goods to 
a back order staging area , a cross dock area, a returned goods 1 area, a 
locked storage area, or a quality search the warehouse to find out 
information such as what locations are available, where do I already have 
some of this item or does this item. . . 

...support getting the goods off the shelf and to the customer, just as 
they support receiving the product. On the basis of the layout of the 
warehouse, and the number of... 

...to determine if and where the goods are available, the appropriate pick 
method and the best possible route . Frequently some level of expert 
system logic is used to perform this automatic selection and sequencing. 
The system will maintain FIFO integrity and automatically assign the best 
picking location based on quantity. 

Although the basic process of picking per customer order is certainly 
supported. . . 

...item is summarized on to one summary list, and the picker is sent to the 
location once. The picker returns to a shipment staging/consolidating 
area, and the goods are split... 

...advanced warehouse technique involves the selection and tracking of 
boxes or cartons through the picking/ shipping process. Since extensive 
information is available concerning the physical characteristics of items 
the system is . . . 

...determine the appropriate box to use to pack the order. Special 
packaging requirements can be addressed , as well as the automatic 
splitting of large orders into multiple boxes. Once the box is filled, a 



bar-coded tracking label can be attached and used to confirm shipment of 
the order. The label can also be used as a carton number and electronically 
transmitted to the customer in the form of an advanced shipping 
notification. The box number identifies the contents and weight of the 
shipment . 

MOVING AND COUNTING INVENTORY 

Warehouse management systems must also support the enhanced tracking of 
inventory and location use. As locations within the random warehouse 
become fragmented, the system should suggest movement of product from one 
location to another based on consolidation rules, or to optimize the 
location for items that have exhibited sudden increases or decreases in 
demand. Movements from bulk and case locations to forward, item pick 
locations will be automatically recommended by warehouse management. 

One of the final areas of assistance provided by the warehouse management 
system is in the area of cycle... that the implementation of a warehouse 
management system is not just an installation of a computer system or 
some computer software. Decisions must be made on the physical layout of 
the warehouse, the types of . . . 

. . . key people in the implementation of the new system are the busiest 
people in the company . Management must provide a means for those 
personnel to devote sufficient time to the project... 

...customer service of the full integrated, operational warehouse 
management system cannot be denied. If our company is not already moving 
forward with such a system, it is certainly time to begin. . . 
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ABSTRACT : 

...users within the enterprise segment in the year 2003, up from 784,000 in 
1999. Trucking companies such as Schneider National Inc (Green Bay, WI) 
dominate the wireless data market. Schneider... 

...fleet of 15,000 tractors using the OmniTRACS satellite-based two-way 
communications system. The company is currently using services from 
Orbcomm Global LP to connect its 43,000 trailers. Orbcomm. . . 
. . .Tracking Solutions technology will enable Schneider to track the status 
of its trailers including their location , whether they are connected or 
disconnected and whether they are full or empty. Schneider had. . . 

TEXT: 

...be orange. That's because those big orange rigs many North Americans see 
on the highways may be the best -connected, mobile equipment around. The 
rigs, which belong to the nation's largest motor carrier , Schneider 
National Inc., could serve on posters for the wireless Internet. 

Though media attention focuses... 

. . .wireless Internet, the market still is dominated by companies like 
Schneider. The Green Bay, Wis., lcompany and others like it logged onto 
wireless data years ago and still represent the biggest... 
...Cahners In-Stat analyst. 

Schneider provides an example of how the market is changing. The company , 
which had consolidated revenues in excess of $2.7 billion in 1998, has a 
trucking fleet that includes 43,000 trailers and 15,000 tractors. 

The company became a wireless data pioneer in 1988 when it contracted 
with the OmniTRACS division of Qualcomm to set up improved communications 
between Schneider's dispatchers and the company 1 s truck drivers. 
Schneider was one of the first trucking companies to use OmniTRACS — which 
started service the same year--and recently renewed its contract... 

...effective than the public switched telephone network, having our drivers 
standing in queues at truck stops waiting for a phone, calling the 
dispatcher and maybe being put on hold. That was non-productive time. We 
wanted the ability. . . 

...The system has worked so well for Schneider that it still has some of 
the original units in its trucks. 



Mueller says the system has evolved over time, especially in refining. . . 
...with the fleet management software," Mueller says. "They had a great 
network in terms of sending and receiving messages via satellite but 
the key then, and I believe it is still true today. . . 

...the mile to haul freight," Mueller points out. "If they are sitting in a 
track stop trying to communicate with a dispatcher on the phone they 
aren't being paid." 

Schneider didn't stop after it put wireless into its tractors. Now it's 
doing the same thing for. . . 

...s commercial low-Earth orbit satellite network and its Vantage Tracking 
Solutions unit. 

Over the last two years, Schneider has been testing Vantage 
communications and sensor technology in trailers and is... 

...or disconnected from a tractor, if it is loaded or empty, as well as its 
location and a number of other status reports. The data is collected and 
transmitted so it... 

. . .power in the trailer, it can be hauled on a rail car or pulled by third 
- party equipment," Mueller says. "We also manage large trailer pools for 
our customers. Knowing where those... 

...to how effectively we manage the fleet." 

Included in the Vantage system is an ultrasonic cargo monitor mounted 
inside the trailer, which senses when there is cargo on board . That 
and the other data are collected and then transmitted with a 
battery-powered radio to Schneider's dispatchers . This information is 
especially valuable in managing the trailer pool because the sooner 
Schneider knows. . . 

...EtherPage set up by MobileSys Inc. of Mountain View, Calif. 

The EtherPage software uses a company f s own enterprise systems to deliver 
messages to and from wireless devices such as pagers, digital phones and 
personal digital assistants. 

Enron, a global energy company , uses the system in its payroll department 
during the crunch of payroll distribution for its... 

. . .Motorola pagers, has a Web interface so that pages can be sent from an 
Enron computer . 

Scott Walters, an IT consultant for 100-year-old manufacturer Mack Trucks, 
says the company started using the MobileSys system about two years ago 
to alert the Mack Unix group... 
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English Abstract 

A computer -implemented centralized article routing and tracking 
system and method for optimally routing an article through a network. . . 

Detailed Description 
. . . INVENTION 

The present invention relates generally to article processing and 
delivery, and specifically to a computer -implemented method and system 
for optimally routing an article through a network of processing, 
delivery. . . 

...shipment routings to suit their convenience. It is also desirable to 
minimize delivery times by optimizing article delivery routes 
interactively and in real time based on timely updated fast-changing 
conditions such as traffic... 

. . .microradio link. This system is limited in that it only provides 

tracking capabilities and no routing , re- routing , optimization or 
consolidation features. 

The '908 patent describes a system for monitoring the delivery of mail.. 

...stop along said route. The ID and corresponding schedule is stored in a 
central database maintained in a computer which is capable of 
querying local computers at each delivery stop. Upon arrival at each 
stop along its prescribed route, a mail... 

...and date is entered into a local database maintained in said local 
computers. Periodically, the central computer queries all local 
stations for presence of a particular item. If an item fails to... on an 
item-level basis for mail pieces grouped together for delivery to a 
common address . Finally , this system only allows for changes to the 



route of a mail piece when an alarm is triggered and does not permit 
changes to the final destination of the mail piece. Therefore this 
system does not provide complete control over delivery of items within it 
nor does it optimize the delivery route . 

The '264 patent describes a method for automatically generating and 
transmitting e-mail messages to... 

.over delivery of items within it nor their delivery routes. 

The '216 patent describes a computer - controlled conveying system for 
use in transporting materials between different locations. The system 
includes a plurality. . . 

.adjustment to compensate for variable conditions. In addition, routing 
in this system cannot be 5 ' optimized and the system cannot track 
articles on an item-level basis but only on the basis of an entire 
carriage . . . 

.to transport the timber. The memory devices may be read and written to 
by a computer through a field terminal device. Through a field terminal 
device, a forester transmits all information... 

.timber, the data from the data device is read and recorded on a local 
personal computer and a new record is written to the data device 
which may contain new information which can be used to ensure that the 
timber is routed to the correct location. . . 

.device and to generate reports from such information. This method is 
limited in that the computers at the different transit locations are 
not networked andthe reports and logs generated by each computer must 
be manually transmitted via diskettes or e-mailed in order to fully 
integrate all . . . 

.fact" control than a real-time tracking tool. 

Moreover, this system does not include any routing features, optimized 

or otherwise, as it is completely decentralized and all routing 
decisions are made prior to... 

.a system for routing an 

article through a process delivery network which pennits repeated re- 
optimization of a delivery route based on constantly updated 
conditions, complete control over the delivery date, time and location 
of the article, consolidation and de-consolidation of... 

.the art for a more flexible, powerful and efficient system and method of 
routing and tracking articles by calculating an optimized delivery 
route using timely information regarding available equipment, available 
warehouse or storage space, a desired delivery date, traffic delays, 
weather, and other variables, and re- optimizing the route based on 
updated conditions after each stop along the delivery network. 

There is a further. . . 

.for routing articles which permits consolidation of articles from 
multiple origination points and a common destination address , or, 



conversely, de-consolidation of articles from a single origination point 
and multiple destination addresses , while retaining the ability to 
track articles individually or as part of the consolidated unit... 

.while in transit or processing and manually change their routing, 
specify required stops, alter their final destination , and otherwise 
control delivery of said articles prior to arrival at their final 
destinations . 

Finally , there is a yet a need in the art for a system and method for 



.an optimal routing to the correct destination without requiring the 
article to "backtrack" to the last correct stop . 

SUMMARY OF THE INVENTION 

The present invention solves significant problems in the art by providing 
a computer -implemented system and method for routing a articles through 
a delivery network which permits repeated re- optimization of delivery 
routes based on timely updated conditions, complete control over the 
delivery dates, times and locations of the articles, consolidation and 
de-consolidation of... 

.easily accessible by all parties interested in the status of the 
articles . 

Generally described, the computer -implemented centralized system for 
optimally routing and tracking articles comprises a global computer 
server accessible through an electronic communications network, the 
global server comprising: a global database containing a record of 
routing and tracking information for each article... 

.article handled by the system and for updating the global database with 
changes to the routing and tracking information; a database of route 
optimization factors accessible by the optimizer for use in the 
calculation and recalculation of the optimal route; a tracker enabling 
users of the system to review the tracking and routing information and to 
modify the route optimization factor database; a plurality of 
processing stations arrayed throughout a delivery area for the system; at 
each such processing station, a local computer server capable of 
periodically receiving from the global computer server 
identification, handling and routing instructions for each article to be 
processed at the processing station and periodically transmitting to the 
global computer server information regarding all handling activities 
performed on articles processed at the processing station; at each such 
processing station, one or more handheld scanning devices capable of 
receiving from the local computer server article identification 
information, handling instructions and routing information, and also 
being capable of collecting identification. . . 

.each the processing station and transmitting the identification and 
handling activity information to the local computer server ; and 
transportation means capable of transporting articles between and aniong 
the processing stations, article origination points and article 
destination points. 

Generally described, the computer -implemented method for delivering 



packages through a centrally optimized tracking and routing system 
of the present invention comprises the steps of, receiving a package at 
one of . . . 

.arrayed throughout a delivery area, using a first handheld scanner to 
collect package identification and final destination data from said 
package, transmitting said package identification and final 
destination data along with scanning time and date data to a local 
computer server , periodically uploading said identification, time, 
date and final destination data, along with processing station 
identification data to a global computer server at a centralized 
location, at said global computer server , incorporating the uploaded 
inforniation into a global database, calculating an optimal route along 
the several processing stations for said package based on its current 
location, final destination and several variable factors, determining 
whether said optimal route requires the package to be transported to a 
next processing station or directly to its final destination , 
updating the record for said package in said global database with said 
identification information for said next processing station or final 
destination , downloading said package record information to the local 
computer server at the processing station where the package is 
located, transmitting said downloaded package record to... 

.said processing station, scanning said package to obtain identification 
information, displaying the next station or final destination 
identification information for said package, placing the package inside 
transportation means, such as a truck, and transporting the package to 
said next processing station or final destination , if the package is 
transported to a next processing station, repeating the above steps until 
the package is delivered at its final destination , once the package is 
transported to its final destination , scanning said package with said 
first or second handheld scanners or a third handheld scanner... 
.last processing station which processed the package, and uploading said 
delivery information to said global computer server . 

Accordingly, it is an object of the present invention to provide a more 
flexible, powerful and efficient system and method of routing and 
tracking articles by calculating an optimized delivery route using 
timely information regarding available equipment, available warehouse 
capacity, a desired delivery date, traffic delays, weather, and other 
variables, and re- optimizing the route based on updated conditions 
after each stop along the delivery network . 

It is a further. . . 

.for routing articles which permits consolidation of articles from 
multiple origination points and a common destination address , or, 
conversely, de-consolidation of articles from a single origination point 
and multiple destination addresses , while retaining the ability to 
track articles individually or as part of the consolidated unit... 

.identify articles while in transit and manually change their routing, 
specify required stops, alter their final destination , and otherwise 
control delivery of said articles prior to arrival at their final 
destinations . 



It is a firrther object of the present invention to provide a system and 



method. 



.optimal routing to the correct destination without 3o requiring the 
article to "backtrack" to the last correct stop . 

I 0 

These and other objects, features and advantages of the present invention 
may be . . . 

.of the centralized package routing and 1 tracking system of the present 
invention include a global computer server 100 containing a global 
database 102 of routing and tracking information for articles handled by 

.routing factors table 104 containing information used by the global 
computer server 100 to create optimized routing instructions, and an 
optimization rules table 106 which contains information regarding how 
optimization factors are applied to each article. The global computer 
server 100 is connected to other components in the system via a 
communications link 60 to... 

.electronic communications network, such as the Internet 300. The 
electronic link 60 between the global computer server 100, as well as 
other components in the system, and the Internet 300 may consist... 

.geographic area covered by the system. Each processing station 200 is 
equipped with a local server 202 which in turn contains a local 
database 204 for temporary storage of routing and tracking information 
received from, and transmitted to, the global computer server 100. 
Connected to the local server 202 at each processing station 200 are 
one or more handheld scanners 206 which are... 

.from articles processed by the system, to retrieve routing and tracking 
information from the local server 202, and to transmit tracking and 
routing information to the local server 202 for later transmission to 
the global server 100. The connection between the handheld scanners 206 
and the local server need not be permanent and may be achieved by using 
physical connections, such as cables... 

.frequency (RF) or infrared (IR) transmission. The processing station 200 
is connected to the global computer server 100 system via a 
communications link 60 to an electronic communications network, such as 
the. . . 

.may also be connected via one or more physical transportation route 50 
to a final destination 220 for final delivery of articles. 

Authorized users of the system may access, and interact with, the global 
database 102 by connecting to the global computer server 100 through 
the Internet 300 via a communications link 60 from either a user site 
240, a final destination 220 or a processing station 200. A system 
administrator may access, and interact with, the... 

.to the routing factors table 104 based on new conditions, by connecting 
to the global computer server 100 through the Internet 300 via a 
communications link 60 from either an administrator site... 



.to the processing station or upon receipt at said processing station, an 
identification number and final destination is incorporated into the 
article either by the sender or by personnel at the processing station. 
In step 2, the identification number and final destination on the 
article are read and recorded using a handheld scanner and, subsequently, 
in step 3, the handheld scanner is synchronized with the local server 
at the processing station. Upon synchronization, the article's 
information is transferred from the handheld scanner to the local server 
. Similarly, during synchronization, any new information in the local 
server about articles in process or to be processed by the processing 
station is transferred to the handheld scanner. In step 4, after the 
handheld scanner is synchronized, the local server similarly 
synchronizes itself with the global computer server by transferring 
to the global server all new information about all articles, including 
the subject article, received or handled by the processing station. Upon 
synchronization, the global computer server looks up the record for 
the article using its identification number and if no record. . . 

.record is created for the article in the global database. 

In step 4, the global computer server also transfers to the local 
server any new informatiori from the global database about packages to 
be processed at the subject... 

.algorithm which makes use variables from the route factors table and the 
routing rules table stored at the global server. The optimization rules 
for new articles are set in a default... 
. article . 

After an optimized route is calculated, the subject article's record in 
the global database is updated with the identifier for the next 
processing station along the optimal route , or, if applicable based on 
the optimal route , with the final destination . 

In step 6, the global computer server and local server are again 
synchronized and in step 7 a handheld scanner at the processing station 
is synchronized with the local server . In step 8, the next time the 
article is scanned by a handheld scanner at... 

.13, the handheld scanners involved in handling of the article are 
synchronized with the local server and the local server is 
synchronized with the global computer server . At the global computer 
server , the record for the article in question is updated with the new 
handling infortnation and. . . 

.that processing station, steps I to 13 are repeated until the next stop 
in the optimized route for the article is its final destination . 
If an article is en-route to its final destination after step I 1, in 
step 15, upon arrival at the final destination , the article is 
scanned using a handheld scanner and delivery information is recorded in 
the... 

.to the processing station, in step 16 the handheld scanner is 
synchronized with the local server . Finally, in step 17, the local 
server is synchronized with the global computer server which 
incorporates all new handling and delivery information and closes the 
global database record for... 



.unload time at processing stations, traffic conditions, and weather. 
Values for variables which represent the routing optimization factors 
are maintained in a separate database which is updated as conditions 
change and is accessible to the global computer server every time it 
calculates and re-calculates an optimal route for any given article in. . . 

.database of routing variables and if any changes have occurred since the 
most recent route optimization , a new optimal route is calculated for 
the article. In this fashion, the system allows for automatic route 
adjustments . . . 

.basic identifier is an article tracking number which is incorporated on 
the article in a computer readable format, such as a bar code, and is 
unique to the article. A second... as a consolidated group of articles 
which has a conu-non attribute such as its origination point, its 
destination point or its composition. Containers can themselves be 
included or "nested" within other containers or... 

.identifier should be associated with the article. When this information 
is received by the global computer server , the container's identifier 
is added to the global database record for the article. 

Any. . . 

.removed identifier. 

In the preferred embodiment, all routing activities are centralized in 
the global computer server which, in turi4 may be accessed and 
manipulated through an electronic connnunications network such as the 
Internet. In the preferred embodiment, an authorized user accesses the 
System from a personal computer through a standard Internet browser and 
enters the tracking number or customer identifier for the... 

.stop along with an estimated time and date of delivery based on the most 
recent optimized routing . Using the browser, the user is then be able 
to modify routing options for each... 

.of articles. The routing options may include, without limitation, 
canceling shipments in transit, changing the final destination of an 
article or articles, changing routing optimization variables by 
assigning more or less weight to factors such as average speed between 
processing. . . 

.or de-consolidation of shipments, and requesting that a particular route 
be used regardless of optimization considerations. Any custom routing 
options entered by the user are then translated into a set of routing 
rules for. . . 

.global database article records. At the next stop in ■ each article's 
route, the global server will query the routing rules and take them 
into account when re-calculating the optimal... 

.for each article. If no custom routing option's are specified by the 
user, the optimized route is re-calculated using a predetermined set 
of default routing rules. 



In a preferred embodiment... 
...to an erroneous processing station and can take corrective action by 
generating a new optimized route for the article from said erroneous 
processing station, Since the local computer server at the processing 
station downloads identification information from the global computer 
server about every article scheduled to arrive at said processing 
station, upon arrival an scanning of. . . 

...the handheld scanner, which has in turn downloaded the scheduled article 
information from the local computer server , will alert the operator 
that the article has been sent to the processing station in. . . 

...or, alternatively, proceed to route the article normally from the 
present routing station to its final destination . 

It will be understood by those skilled in the relevant art that while the 
preferred. . . 

...by those skilled in the relevant art that while the preferred embodiment 
refers to a computer environinent which includes a single global 
computer server and a single local server at each processing 
station, alternative embodiments of the invention may include multiple 
global computer servers and multiple local servers at each 
processing station which alone or in combination perform essentially the 
same function as that of the global computer server and the local 
servers of the preferred embodiment. 

Accordingly, it will be understood that the preferred embodiment of the 
Claim 

1 A computer -implemented centralized system for optimally routing and 
tracking articles comprising: 

a global computer server accessible through an electronic 
communications 

network, said global server comprising: a global database containing a 
record of routing and tracking information for each article... 

. . .by said system 

and for updating said global database with changes to said routing and 

tracking information; a database of route optimization factors 
accessible by said optimizer for use in said calculation and re 
calculation of said. . . 

. . .users of said 

system to review said tracking and routing information and to modify 
said route optimization factor database, 

a plurality of processing stations arrayed throughout a delivery area for 
said system, 

at each such processing station, a local computer server capable of 
periodically receiving from said global computer server 
identification, 

handling and routing instructions for each article to be processed at 
said processing station and periodically transmitting to said global 

computer server infortnation regarding all handling activities 
performed on articles processed at said processing station, 
at each such processing station, one or more scanning devices capable of 



receiving from said local computer server article identification 
inf orination, handling instructions and routing inf orination, and also 
being capable of collecting identification. . . 

.each said processing station 

and transmitting said identification and handling activity information 
to said local computer server , and 

transportation means capable of transporting articles between and among 
said processing stations, article origination points and article 
destination points. 

2 A computer-implemented method for delivering an article using a 
centrally 

optimized tracking and routing system, the method comprising the 

steps 

of 

at a first processing station, using a first scanner to collect article 
identification data and final destination data from said article, 
transmitting from said first scanner to a local computer server at 
said first processing station, said article identification data and 
final destination 

data along with scanning time and date data, 

transmitting from said first processing station to a global computer 
server said article identification, time, date and final destination 
data, along 

with identification data for said first processing station, 

at said global computer server , incorporating said data transmitted 

from 

said first processing station into an article record at a... 

.calculating an optimal route for transporting said article from said 
first 

processing stations to said final destination and updating said 
article 

record with identification information for the first stop along said 
optimal route, 

transmitting from said global computer server to said local computer 

server said updated package record information, 
transmitting said package record information to said first scanner or... 

.first processing station to said first 
stopq 

if said first stop is not also said final destination , repeating the 
above steps 

at said next stop until said package is delivered at said final 
destination . 



